Serum copper concentration as an index of experimental lung injury.
Serum copper (Cu) concentration was evaluated as an index of lung injury in two rat models of pneumotoxicity: hemithoracic irradiation and monocrotaline ingestion. In both models there was a dose- and time-dependent increase in serum Cu concentration. This hypercupremia paralleled the development of pulmonary endothelial dysfunction (decreased lung plasminogen activator activity and increased prostacyclin production) and pulmonary fibrosis (hydroxyproline accumulation). In the radiation model, lung injury and hypercupremia persisted for at least 6 months, and were spared similarly when the total dose was delivered in multiple daily fractions as compared to single doses. In irradiated rats, the elevated serum Cu concentration was accompanied by increases in plasma ceruloplasmin, lung Cu concentration, and lung Cu/Zn superoxide dismutase (SOD) activity. In monocrotaline-treated rats, lung damage and hypercupremia also were accompanied by a reduction in liver Cu concentration, and by a direct correlation between the concentrations of Cu and SGOT in the serum. In both models, some but not all modifiers of lung damage (penicillamine, angiotensin converting enzyme inhibitors, pentoxifylline) also partially prevented the insult-induced hypercupremia. In contrast, serum iron concentration was largely independent of treatment in all experiments. These data suggest that elevated serum copper concentration is an accurate and minimally invasive index of lung injury in irradiated and monocrotaline-treated rats.